Reactivity of mutagenic propylene oxides with deoxynucleosides and DNA.
In an extension of previous studies with deoxycytidine and thymidine reactivities, propylene oxide, glycidol, epichlorohydrin, and trichloropropylene oxide were reacted with deoxyguanosine as well as deoxyadenosine and, except for the trichloro compound, with DNA. Reactivity with the purine deoxynucleosides as well as the four deoxynucleosides in DNA were quantitated by HPLC methods. Correlations were found for the reactivity with individual deoxynucleosides in solution to Taft sigma electron-withdrawing values of the substituents on the epoxides and for reaction with model nucleophiles. In general, these correlations were not as pronounced for the reactivities of the propylene oxides with the nucleosides in DNA. Correlations for reactivity of the propylene oxides with the individual deoxynucleosides in solution and in DNA, except for dThd, were indicated for mutagenicity in TA100 in the liquid-preincubation Ames test. However, this was not the case for mutagenicities determined with the plate incorporation procedure nor with TA1535, where the relative mutagenicity of trichloropropylene oxide was the outstanding difference. Trichloropropylene oxide appeared to depend upon the error-prone system in TA100 for full expression of its mutagenicity.